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ABSTRACT -

- Modulation transfer function data has been obtained for.:
- a representative group of Cornlng and commerc1al rear prOJec—
'tlon screen samples. -

:It was d=term1ned that FotoformJ glass should not- be con- -
- sidered as'a rear projection screen material, because there-

is little flexibility ‘in choice of optical -properties, and

- such screens are very dlfflcult and expensmve to fabrlcate.’

f‘Electron photomlcrographs of 31x BB-series glass ceramic
..materials have been obtained, and particle. number den51ty L
_]and average 51ze have been determlned

‘f_lThe Electronlc Products DlVlSlon of Cornlug Glass Works has.'
:;Eused ex1st1ng techn0log1es to’ fabr1ca+e very unlform :
. ceramic powder screens.
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TECHNICAL REPORTS NO. 25, 26 and 27

Modulation Transfer Function Measurements

Modulation transfer function (MTF) data has been obtained

for a representative group of Corning and commercial rear

‘projection screen materials.. The materials measured were

Corning glass ceramic BB2A, Fotoform® glass, and a bead=d

screen, while the commercial materials measured were

' Polacoat LS60G and LS40-120, Trans-Lux AV6-G and 55S0R,
v.and Dolacoat TRSOPL The MTF data is shown 1n Flg. 1.

The screens fell 1nto two groups}lw1th LS60G, TRSOPL and;’

’la Cornlng beaded screen hav1ng con51derably better

resolutlon than the- other materlals. At a space frequency

‘of 10 11nes/mm, the MTF's of all the low: resolution

materials are <0.2, while the MIF's of the high resolution

group range from 0.6 - 0.7, therefore none of these

materials meets the requirement of MTF »0.9 at 10 lines/mm.

l‘The relatively low resolution of the Corning glass ceramicl

and FotoformJ glass materlals is due to- exce851ve thlckness

flof the scatterlng layer. ngh resolutlon glass ceramlc
screens are ‘being fabrlcated by m1x1ng flnely ground

‘ceramlc powder with a plastlc resin of the proper re-

fractive index and applying this mixture to transparent

substrates in very thin coats.

f The beaded screen whlch was measured contalned glass ;b

beads up to 50 microns in diameter. This maximum bead

~diameter could ‘be decreased. a factor of two, giving a -

comparable 1mprovement 1n resolutlon.
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Fotoform® Glass Screens

The 8" x 10" Fotoform® glass screens which were being .

fabricated were broken during final grinding and
polishing operations; A 4" x 4" screen was salvaged
and its optical propertiesvmeasured; The measurement

results are shown in Fig. 2 and Fig. 3. It is seen

that this screen had good efficiency, moderate brlghtness

varlatlon, and low dlffuse reflectance.

fIn spite of certaln de51rab1e propertles of thls"

~screen, malnly that the scatterlng 1ayer and substrate

are- an 1ntegral unlt At 1s felt that Fotoforng glassiv
should not be con51dered as a rear projection ‘screen

material, for the following reasons:

1) These screens are>very difficult and expensive to

- fabricate. -

2) The nature of Fotoform¥ glass and the necessary
'~ heat treatment dictates that there is little flexi-

hbiiity in‘choice'ofmoptieal1propertiesffwhile glasé'"

.h-ceramieeiallow'eohsiderable'flexibility.

Glass Ceramic Screens

'A. Number Density and Particle Size Data

QThe\most.recent glass ceramic_materiais which were

- received andeevalhated are the BA, BB, and BC '
series samples, for which the optical properties
"were summarlzed in technlcal report No. 21. Six
of these samples - BB-1, 7,11, 16, 18, and 19 -

" covering a range'of axial gains from 1 to 6, were-
vselected for further 1nvest1gatlon.' Quantities
vof ceramic powder made from each: of these materlals

' ’have_been_obta;ned for»use 1n_ceram;¢ powder screen
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fabriCationt Electron.photomicrographs of these

’materials are shown in Figs. 4 through.9. Number
density and average particle size data has been
obtained from the photomicrographs and is shown in
‘Fig. 10. The number den81ty is typically 1013 per.
cm3; which is apparently in the- desired range for
fabrication of thin-layer screens. The particle
sizes are somewhat smaller than would be expected .
from the axial gain_values_of_the original bulk
TSamples.' This may‘be e&idence’of the'fact:that
there seems to be two separate crystal phases.-'“

' ‘present “ih- some of the materlals, ‘with the second l
“phase con81st1ng of,very large partlcles.. These
materials will be used for screen fabrication until

more suitable materials are obtained.

"BY Fabrication -
The Electronic Products_DiViSion of Corning Glass
Works, usingvexisting technologies, haﬁe fahricated
 ceramic powder screens from a mixture of ceramic.
’poWder and a plastic binder. Screens of this typefr"
have been made on rigid as well as flexible sub-
strates. Very uniform screens have been made
because of the precise control whlch 1s obtalnable
‘over the layer thlckness.‘ The optlcal propertles
of one such screen are. shown in Figs. 11 and 13
'The axial galn of this screen is higher than that
obtained from the eorresponding bulk material because
_a close refractive index match between:the'emb ddlng
resin and the bulk glass was not obtained' and re-
fractlon occurred at the interfaces of the bulk
glass and the res1n, Nevertheless,thls screen has
‘excellent prOpertles for narrow v1ew1ng angle appll—,

: catlons, as -can be_seen_by comparlngglts optical
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’propefti-es with those of the'high—gainl Polacoat
Ls-75. (see Figs. 12 and 13). _'Th_re-se’arch for
. compatible plastics of different refraétive indices _

for . index matchlng is contlnulng, and it should be
noted that control of the index mlsmatch is potentlally

~an -additional technlque for varylng the optlcal pro- -

pertles of ceramic powder screens. i
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i Figure 10. Number density and average particle size data

for some Corning glass ceramics.

: : 3 : Average Particle
Sample Number/cm Size - (microns)
BBIA . 2.6'% 10131. o 0.8
BB7A 3.4 x 1083 1 0.15
BB11A | 1.7 x 10%3 0.17.
. . - 12
BB16A 6.3 x 10 0.53
BB18A 4.8 x 10 | 0.12
- BB19A 11.1_x51014- . . 0.13
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